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. 238 U-
234Th, 226Ra_ 222Rn_ 214Pb(214Bi) , 228Ra_ 228AC, 228Th_ 224Ra_ 212Pb( 208T1) 4 i
Z%4Th7 214 Pb, 214 Bi, 228 AC, 212 Pb, 208 T1 % , 238 U, 234 Th,
22J6Ra7 222an 228P\a, ZZSAC, 228T h, 224Ra, 212Pb
2 Y
2 (2 1 2 , Y
1
/s ! Y ( )/ keV (%)
B8y 4.468% 10° a a 4. 98x 10" 18
241 24.1d B 3.3x 1077 63. 29( 3. 826), 92. 59( 5. 41)
234mpg 1. 17 min B 9. 87x 10- 3 1 001. 0(0.59)
B4y 2.45% 10° a a 9.10x 10~ *
200 h 7. 7% 10* a a 2.89x%x 10" B
22Ra 1. 6% 10%a a 1. 39%x 10~ ! 186. 2(3. 2)
222Rn 3.823 5d a 2.10% 10 ©
218p, 3. 05 min a 3.79% 107 3
214p}, 26. 8 min B 4.31x 10~ 3 241. 9(7. 5),295. 2(19. 1), 351.9(37. 1)
214B; 19. 9 min B 5. 80x 10- ¢ 609 3(46 1),1 120. 3(15), 1 764.5(15 9)
214p, L 64x 1074 a 4. 3% 103
210p}, 22.26 a B 1. 00x 10~ ° 46. 5(4. 0)
210 5.013d B 1. 60x 10~ ©
210p, 138.38 d a 5.80x 10 8
206pb ( )
2
[ Y ( )/ keV (%)
B2Th 1. 41x 10" a 1. 9% 10" 8
28Ra 575a B 3.87x 107 ¢
28p 6. 13 h B 3. 14x 105 338. 7(11. 9), 911. 2(27), 968. & 16. 3)
28T} 1.913 a a 1. 16x 10~ 8
2%Ra 3.66 d a 2.20% 107 ©
20Rn 55.6s a 1. 25x 10”2
216p,, 0.15 s a 4.6
22p}, 10. 64 h B 1. 84x 10° 5 238. 6(43. 6)
2e2g; 60. 55 min a,B Lo1x 10" 4
22p, 2.98%x 107 7s a 2. 33 10°
087] 3. 053 min B 3. 78% 107 3 583. 1( 86, 30. 96), 2 614. 5(99. 8, 36)
28 py, ( )
# 2087 Y 2
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234y ’ B0, Y i B4y , B0}, 26R 4 ’
% 234U 230T h, % 234U 230Th.
2.2 Z°Ra- **Rn
*®Ra 186.2 keV(3.2%) ¥ \ Y \ , Y
Y By 185. 7 keV(54%) ¥ , Y
) 2%6R4 214pp 2dps Y )
2%Ra  2“Pp, M Bi 3.8255d ZRn  *°Ra \
Y s 2%Ra  ?’Rn 2
v 46.5keV Y 20py, 2, v
, , Y %py.
2.3 Z8Ra- BAc
227, Y ) 2p )
, v 227, 28Ra v ) Bre ¥ ,
BAc 6. 13 h, ZRa PAc ,
228Ra 228AC
2.4 Z%Th- 2'Ra- **Pbp
228T h Y 228Th 212Pb 208T1 %
BT, 25Th 3.66d **Ra, *Pb
10. 64 h, 25 7h, > Ra *2py, ,
228T h, 224Ra 212Pb 3 )
, Z%Ra 230Th, zzsRa 232Th, , ’
228Ra 228T h ,
R}
, Y
238y i 234Th, 226R37 222Rn, 210Pb, 228R37 28y 2R, 238y 2¥7p h, 26R, 222Rn, 28p4g

228AC 228Th, 224Ra 2]2Pb
s t=0
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ar = }q(e F— e 172)) (17)
by = —}\2_)‘2 }q[i(e‘ T P i(e‘ Mo a "2‘2)}, (18)
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[ ZCIzD3i- [ _ZC%L' Zmiczi _Zmicm_
ZCL‘DSi _ZCIiCZi ZC%L' _ZC2i03i x| A, (29)
. A
L 5—21103£3i' L i_zllcliCM i_zl:CZiCSi i;c%_
[ L_ZI:C%L' iZIZCuCzi L_Z;Cumi- | I_ZCUD 3;'-
Ao § . ) .
Aol = ZCliCZi _ZC%L‘ ZCZiCSi X _ZcziD3i . (30)
A ; 1,="l L="1 i=1 ) L="1
L .ZlcliCSi _Z:,czimi ‘Zc%i_ L _Z:,(:MD 34
6
6.1 Y
HPGe Y ( Canberra ) GX3020
€60 mm x 54 mm, ¥ 0.004~ 10 MeV; 25 em . Co
1332keV Y 1.91keV,37.3%  60: 1.
A ccus pec ,ADC 8 192
Genie— 2000 Canberra747 , 10~ 1 635 keV
2s .
6.2
GBWO04124 s , ?75 mm x 50 mm
: Si05(71.2%) ALO3(20.5%) Fes03(8.3%)
120 Y
Y
& = N/ T(:;lu]\;bm/ Tbm, (31)
. € sNe;Nbm T e, Tom Y
;A ;Y oy
. ES240 keV
In€=- 6024+ 1.272InE - 1.437 x 10 '(InE)’, (32)
E> 240 keV
In€= 2.029 x 10°~ 1. 658 x 10°InE + 5.369 x 10*(InE )*-
8.750 x 10(InE )+ 7.067(InE)*~ 2.274 x 10" '(InE )’ (33)
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Measurement of nuclides of uranium and thorium series
of disequilibrium using ¥ spectroscopy

LIU Guang-shan', HUANG Yirpu', LI Jing', YE Lin'

(1. Department of Oceanography/Institute of Subtropical Oceanography, Xiamen University, Xiamen 361005, China)

Abstract: The decay dynamic equations of two daughters are resolved as initial activities of daughters are not zero,
and calculation formula of activities for measuring uranium and thorium series of disequilibrium using ¥ spectrosopy is
given. 2y s 234Th, 226Ra, 222Rn, 228 Ra, 287 h, 224Ra, 212Pb, 210} and *°K in tw o sediment samples are determined as
application.

Key words: uranium series; thorium series; disequilibrium series; analysis of ¥-spectrum



